This article outlines the position of The Eastern Association of the Surgery of Trauma (EAST) in defining the role of surgeons, and specifically trauma/critical care surgeons, in the development of public health initiatives that are designed to react to and deal effectively with acts of terrorism. All aspects of the surgeon's role in response to mass casualty incidents are considered, from prehospital response teams to the postevent debriefing. The role of the surgeon in response to mass casualty incidents (MCIs) is substantial in response to threats and injury from natural, unintentional, and intentional disasters. The surgeon must take an active role in pre-event community preparation in training, planning, and executing the response to MCI. The marriage of initiatives among Departments of Public Health, the Department of Homeland Security, and existing trauma systems will provide a template for successful responses to terrorist acts.
T errorism is not new. Recorded history is replete with descriptions of acts by people against others in the hope of political or social change, acts that now would be considered acts of terrorism. The word "terrorism" was first used in 1795, deriving its origin from the French "Reign of Terror," where the guillotine was used in a public and highly visible fashion 1 to consolidate power. Although there is no consensus definition of "terrorism," it has been defined as "the unlawful use or threatened use of force or violence by a person or an organized group against people or property with the intention of intimidating or coercing societies or governments, often for ideological or political reasons." 2 In 1974, Brian Jenkins stated that "Terrorists want a lot of people watching, not a lot of people dead." Unfortunately, the strategy and tactics of modern-day terrorists have evolved to cause the deaths of as many people as possible. In fact, in the last decade, a terrorist incident was nearly 20% more likely to result in death or injury than in the previous decade. 1 Although firearms remain popular, 3 explosives are the most economical and readily available terrorist weapons, causing high numbers of casualties at lower cost than any other weapons system. The bombing of the US Marine barracks in Beirut in 1983, the Oklahoma City bombing on November 22, 1995 The threat of terrorists' use of "nonconventional" weapons also looms large. The 1995 Tokyo subway attack by the Aum Shinrikyo and the multiple foiled plots to produce and use low-grade radiation "dirty bombs" within the United States in the last several years are evidence that terrorist groups are increasingly inclined to use chemical, biological, radiologic, or nuclear weapons of mass destruction (WMD). Public fear is accentuated by unfamiliarity with their use and with the consequences of use of WMD, which fear is an acceptable secondary endpoint in terrorism's designs.
Increasingly frequent and effective terrorist acts have forced public health systems worldwide to examine and improve their abilities to care for mass casualties. Frykberg and Tepas noted that the most efficient and effective medical response systems have been developed in countries where terrorist attacks are most frequent. The establishment and rehearsal of a disaster plan is the first essential element in minimizing morbidity and mortality from mass casualties. Furthermore, the authors asserted that "Such a plan should involve the immediate availability of surgeons who are trained and experienced in the principles of mass casualty triage and the treatment of the multiply injured victim." 4 In 1966, the National Academy of Sciences and the National Research Council published a report, Accidental Death and Disability: The Neglected Disease in Modern Society. 5 A landmark study in the recognition of traumatic injury as a disease, the report was the impetus for the development of modern trauma systems and their integration into the public health infrastructure. Preparedness and rehearsal have become the keystones of the response to the threat of terrorism. Preparedness now generally falls within the domain of public health systems. Trauma systems can be utilized to strengthen the preparedness for, and the response to, terrorist activities using WMD. 6 Surgeons within trauma systems should logically take a lead role in the development, implementation, and continued improvement of these responses, as well as being part of the initial triage and treatment of victims. Surgeons can advise on strategic planning for forward movement of patients, assessment of surge capacity and how to execute the expansion. Surgeons can also establish prehospital treatment protocols for injuries from WMD in conjunction with emergency medicine, critical care, and infectious disease colleagues, and establish provisions for security of the facility and hospital, employee, and patient safety.
The Eastern Association for the Surgery of Trauma (EAST) has published several position papers dealing with specific aspects of the public health crisis of trauma. The Association has assumed a leadership role in promoting the surgeon's role in the development of public policy and practice regarding the prevention and care of traumatic injury, and the role of the trauma systems in the public health domain. This position paper outlines the position of EAST with respect to the role of all surgeons, and specifically trauma/ critical care surgeons, in the development of a public health initiative that is designed to react to, and deal effectively with acts of terrorism. Diverse aspects of the surgeon's role in the response to mass casualty incidents (MCI) are considered, from prehospital response teams to the postevent debriefing, so as to provide a framework upon which future actions can be based.
MASS CASUALTIES
The American College of Surgeons Committee on Trauma's Resources for Optimal Care of the Injured Patient provides useful guidelines for basic disaster planning. Although useful and accurate as a tool to establish a well-organized hospital disaster plan, these guidelines do not meet the comprehensive needs of surgeons for disaster preparedness. 8 Disasters are difficult to envision from either a victim or caregiver perspective until experienced firsthand; inexperience may result in a cavalier attitude toward disaster planning. Surgeons often believe that managing the medical and surgical aspects of a MCI is simply an extension of their daily activities. 8 A review of published reports of surgeons who have been involved in various MCIs belies such perceptions. 8 -10 The delivery of medical care during a MCI differs markedly from the routine. Today's increasing threats to civilian safety through terrorist attacks or natural disasters require all surgeons and healthcare personnel to have expanded knowledge of potential threats, large-scale disaster management, and WMD, both for delivery of care and civilian and personal safety.
Surgeons must have a general understanding of the types of MCIs and specific injury patterns associated with them. They must know their hospital's disaster plans and how they integrate with the local emergency systems response. Surgeons also must understand the concept of triage and be able to function in a role that may be outside their usual expertise. Communication and organization are essential. Most analyses of MCIs identify miscommunication as a cardinal feature (and failure) of the response. An individual functioning at any level within a disaster response must be able to communicate and integrate himself or herself within the response, whether at the disaster scene, an intermediate treatment center, or the hospital. The Incident Command System (ICS) and its application to the Hospital Emergency Incident Command System (HEICS), provides structure to facilitate organization and communication.
INCIDENT COMMAND SYSTEM
The ICS is an organizational structure and management system adopted by the Federal Emergency Management Agency (FEMA) after analysis of the handling of the California wildfires of 1970. 12, 13 The analysis demonstrated serious flaws in the design, management, planning, and communications among the various agencies and services responding to the disaster. The goal in creating ICS was to simplify communications and to establish clear lines of command and control. The ICS provides a common organizational structure and language that allows disparate agencies to work together effectively in response to a disaster.
The HEICS provides hospitals with a logical management structure, defined responsibilities, clear reporting channels, and a common nomenclature, reducing the chaos and confusion that results at the onset of a medical disaster. The effectiveness of a given hospital's response is improved; allowing resumption of normal operations as soon as possible. Given the effectiveness of the HEICS, the Joint Commission for Accreditation of Healthcare Organizations (JCAHO) now requires all hospitals seeking accreditation to utilize the HEICS format for their disaster plans.
The surgeon must be familiar with four important principles that govern the ICS: (1) The ICS needs to be activated early before the incident gets out of control. Some experts state that for every 5 minutes an incident continues before the ICS is implemented, it takes 30 minutes longer to bring the incident under control; (2) medical responders, often accustomed to working independently, must adhere to the structure of an ICS to integrate successfully into the rescue effort; (3) the EMS and medical responders are part of a unified command; and (4) the structure of the ICS is the same regardless of the nature of the MCI. The difference is in the particular experience of the key personnel. In a biological incident for example, key personnel would be experienced in infection control, whereas after an explosion the key personnel would include surgeons. 11 It is essential for surgical departments to incorporate these principles into their departmental disaster plans and their staff and resident training programs.
Triage
Triage is the most important mission of any medical response regardless of the type and size of the incident. [7] [8] [9] [10] [11] [12] The concept of disaster medical triage is based on the assumption of a potential imbalance between the health needs produced by numerous casualties and the available medical resources. During a large-scale disaster response different levels of triage are performed. Successful triage requires basic knowledge of common injury patterns, consequences of various biological agents, and the ability to integrate and communicate with all other emergency responders, thus reiterating the need for prior training, planning, and preparedness. The objective is to do the greatest good for the greatest number of people. Under-triage misses critical injuries or delays stabilization or definitive therapy, increasing morbidity and mortality of salvag4eable injuries. Over-triage that results in the assignment of minimally injured victims to immediate treatment will strain the system and limit the capability to provide adequate care to those who are critically injured. The natural instinct of care givers to deliver as much care as needed for each patient in a MCI is not optimal and may be deleterious. The unexpected inability to perform triage, and the emotional consequences for those who do make triage decisions, are often underestimated or not anticipated. Personnel who cannot adapt must recognize their limitations and recuse themselves, without guilt, so that others can attend to these necessary tasks.
Time is crucial in a MCI. Most who are critically wounded will die within 4 hours of injury if appropriate intervention is not performed. 12, 13 In most MCIs, field triage can be performed effectively by experienced paramedics; surgeons are needed only during unique circumstances. In the hospital, triage requires an experienced surgeon who is familiar with the triage principles and has knowledge of current hospital resources and operating room capacity, especially in large-scale MCIs with large numbers of casualties who require surgical intervention. Other professional specialists may be of assistance in incident-specific-type events. In a biological event, specialists from infectious disease would be helpful in assessing potential risks for contagion. In a chemical event, a toxicologist would be of assistance in determining the etiology of the chemical exposure and possible detoxification strategies. Likewise, a radiation oncologist could be complimentary to the response in the event of an exposure to a radiologic or nuclear WMD.
Biological
On September 10, 2001, few trauma surgeons had given much thought to the genuine prospect of biological warfare against civilian populations. It was known that weapons stockpiles existed, and perhaps that some agents had the potential for nefarious use. Certainly, it was never suspected that the US Postal Service would be used as a vector for transmission of "weapons-grade" spores of Bacillus anthracis a mere 2 months later, resulting in five American fatalities. 14, 15 Given that clinically relevant exposures to B. anthracis-the anthrax bacillus-occurred in FL, NJ, NY, CT, and the District of Columbia, hopefully all healthcare professionals, regardless of specialty, realize now that malevolent dispersal of biological agents can happen anywhere, anytime, and may well occur again. Trauma and emergency response preparedness must be assessed on a continuous basis, and detailed plans in must be place for both real and suspected exposures ( Table 1) . 16 The crucial question is: Will exposure to biological warfare agents be recognized soon enough to institute appropriate prophylaxis and therapy, and to protect health care providers?
For many of the agents (B. anthracis, Yersinia pestis, Francisella tularensis, Brucella sp., Coxiella burnetii, Burkholderia pseudomallei, and mallei, several Clostridum sp., and several viruses), debilitating and potentially lethal doses are miniscule. Education and preparedness are the best defense, because most US physicians have never seen a clinical case of disease caused by any of these pathogens. 17, 18 The clinical presentation may be subtle; there is no guarantee that another attack will utilize B. anthracis again, or the same mode of transmission. Exposures may again be isolated, or manifest as a MCI. The etiologic agents might be single or multiple, or admixed with conventional high explosives, radioactive materials, or chemical agents. Without allowing paranoia to overtake rational thought and preparedness, trauma surgeons and emergency medicine physicians should be suspicious whenever an explosion occurs, or whenever clusters of patients appear with similar symptoms or lesions (especially skin lesions) and time of onset, especially if "out of season" (e.g. flu-like symptoms in mid-summer). Given the high degree of contagion associated with many of these biological agents, it may take only a single patient to expose a multitude of others, and contaminate (Table 2) .
Suspicion of exposure in a MCI requires an immediate response, including activation of hazardous materials abatement protocols.
Chemical
In many modern disaster plans, emergency physicians have assumed the role of senior triage officers, leading some to conclude that surgeons, relegated to the operating room, do not need an understanding of the treatment of chemical casualties. Recent experience proves that this conclusion is incorrect for many reasons. Surgeons are likely to play a large role in any MCI involving the deployment of chemical weapons because cutaneous burns will be commonplace.
In the two large-scale chemical attacks in recent historythe Tokyo subway sarin nerve gas attack of 1995 and the Moscow Nord Ost hostage incident of 2002, Emergency Departments received hundreds of casualties before the etiologic agent was ascertained. [23] [24] [25] [26] Each instance highlighted the fact that a chemical attack may be mistaken for, or superimposed on, a conventional explosion. In such cases, surgeons may be treating patients before it is known that a chemical attack has occurred.
In the Tokyo sarin attack, the initial report was that an explosion had occurred in the subway system. Hospitals activated plans to receive victims with burns, inhalation injuries, and carbon monoxide poisoning. In the Nord Ost event, an opioid gas was used to neutralize terrorists who had deployed high explosives among hostages throughout the theater. [23] [24] [25] [26] Had a detonation occurred, large numbers of blast injuries would have been added to the scenario.
These situations are probably not unique. If surgeons are likely to be treating casualties before it is known that a chemical attack has occurred, a heightened awareness of the manifestations and treatment of chemical casualties will allow surgeons to recognize the danger and institute measures immediately to treat the victims and to protect themselves, other staff, and the facility from further contamination. In Tokyo, lack of awareness on the part of staff did lead to some staff illness from the nerve gas. 23 It is unlikely that any institution could manage an influx of chemical burns without surgical input. A MCI that includes a deployment of chemical weapons would likely overwhelm resources; pressing all available into service. The Swedish disaster medicine community learned this lesson from the December 3, 1984 leak of methylisocyanate from a chemical plant in Bhopal, India. As many as 200,000 people were injured, with more than 10,000 severe injuries and approximately 2,500 deaths. The Swedes emphasized that "There must be planning for treatment of thousands of patients at the same time, a circumstance that will often require temporary 'satellite hospitals' to be opened. As symptoms and injuries are of the same kind, even if the magnitude and the effect may differ, treatment can, in many ways, be standardized. Therefore members of the health-care team, irre- 28 Presumably, if chemical weapons had been deployed, surgeons would have been stabilizing patients who were suffering the effects of chemical attack, and would require treatment therefor as part of their resuscitation. Part of trauma resuscitation has always been to identify nontraumatic conditions such as myocardial infarction and stroke. The Advanced Burn Life Support (ABLS) course has always emphasized a complete approach to the patient, whereby fractures and lung injury are identified and treated rapidly along with the patient's burn. Lessons from ABLS should be extrapolated to identify and treat chemical injury as part of complete, integrated patient care.
Radiation
Radioactivity was a seminal scientific discovery of the 19th century; unfortunately, notoriety stemmed from its military use. 29 Since then, its application in medicine, industry, the production of electricity, and commercial science has become commonplace. The late twentieth century was consumed by concern of the threat of nuclear warfare; today, the threat comes from accidents at power plants and terrorism, including the intentional dispersal of radioactive material via "dirty bombs;" explosives contaminated with radioactive material. 30 The threat exists also for terrorist groups to acquire weapons-grade plutonium or uranium for production of small, low-yield devices, 30 which could be delivered anywhere in luggage, shipping containers, or other concealments.
The surgeon's role encompasses management of acute injury from burns and radioactive shrapnel from dirty bombs to the critical care of acute radiation syndrome. Of utmost importance is an understanding of the concepts of external and internal decontamination of victims. 31 Although external decontamination removes the majority of risk, internal absorption of material and excretion via feces, urine, and exhaled breath must be monitored. 31 The simple removal of all clothing eliminates approximately 90% of contamination in a radioactive emergency. The surgeon must not to rush to treat until the patient has been decontaminated insofar as possible. Personal risk should be monitored by wearing a dosimeter. Extensive surface contamination is not likely to result in over-exposure of medical personnel, as demonstrated by an evaluation of the Chernobyl medical personnel, who received less than 10 mGy of radiation. 32 If a person has surface contamination and no physical injuries, decontamination should proceed as usual with water and detergent. However, if there are also substantial physical injuries, the patient should be stabilized physiologically before decontamination proceeds. 32 The cardinal rules of time, distance, and shielding should be adhered to in the resuscitation of victims exposed to radioactive material. 30 Patients who experience greater than 2 Gy of exposure must be considered for early surgical intervention, if needed, before the effects of hematopoietic depression and resultant poor wound healing. 30 The surgeon must also be prepared to assist in the management of delayed radiation sequelae, including gastrointestinal, respiratory, cardiovascular, hematologic, and central nervous system dysfunction. 30, 31 For example, an understanding of the different sources of radiation is important in choosing chelation agents that reduce absorption, block uptake, and displace radioactive material from cells and mobilize material for excretion. 29 -31 As a consequence of Cold War-era threats, potential accidents at nuclear power plants, and industrial radiation accidents, JCAHO requires hospitals to have plans for managing radiation-contaminated patients. 31 Therefore, in principle, almost all acute-care facilities should be prepared to handle radiation emergencies.
Blast/Penetrating/Incendiary
Historically, the greatest threats facing countries have been attacks from conventional weapons. Explosives and injury from penetrating armaments have been the weapons of choice for terrorist groups. In the event of a MCI from blast or penetrating injury, the trauma surgeon's leadership will be paramount, both clinically and administratively in disparate roles as triage officer, medical director of several clinical units, and supervisor or performer of complicated operations.
Blast injuries are complex. Unlike most blunt or penetrating injuries, the approach to blast injuries requires consideration of the physical properties of blast potential, pressure waves, and the resulting alteration of human physiology. 33 Primary blast waves cause mainly pulmonary injury, hollow viscus perforations, eye injuries, and amputations. 33 Some of the injuries sustained will be obvious, but only through training and experience can the subtle injuries of the effects of overpressuring be appreciated. 33, 34 The surgeon must understand blast lung physiology, alveolarcapillary disruption, cerebral and coronary air emboli, and the potential for gastrointestinal injury. Secondary blast effects cause injury from flying shrapnel and debris. Tertiary blast injuries include those caused by landing on the ground or sharp objects or being buried by debris, whereas quaternary blast injuries are caused by thermal exposure. The systemic effects of crush syndrome, including hypotension, renal failure, acidosis, hyperkalemia, hypocalcemia, cardiac arrhythmias, and compartment syndrome must be recognized and treated rapidly. 
Emergency Response Teams
Most hospital-based personnel, including surgeons, are ill-prepared and ill-equipped to enter hazardous sites. The only person to die in the Oklahoma City bombing who was not a victim of the initial attack was a nurse, without proper
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The surgeon's locus during a MCI, in most instances, is and should remain the hospital setting. However, opportunities exist for specially trained surgeons to make a contribution in the field. Involvement with fire-rescue EMS providers offers training opportunities and proper preparation for onscene involvement as a physician. Federal programs such as the Urban Search and Rescue (USAR) task forces under FEMA 36 have a primary role of response to heavy structure collapse. The newly formed International Medical-Surgical Response Teams (IMSuRT), 37 under the auspices of the National Disaster Medical System (NDMS), 38 are designed to provide field surgical capabilities in both domestic and international disaster responses. Disaster Medical Assistance Teams (DMAT) 39 function similarly under NDMS, establishing and operating field hospitals at domestic disaster sites. Both FEMA and NDMS are now within the Department of Homeland Security, 39 with responsibility for mitigation of both natural and man-made disasters. Surgeons wishing to become involved in emergency response teams will find NDMS to be a major resource to facilitate skills acquisition for advanced medical treatment in austere environments.
In addition to the aforementioned, it is essential for all responders to be familiar with the second-strike phenomenon. Terrorists being opportunists, they try to inflict casualties among responders, fostering further disorganization to a timely response to a MCI. Hospitals are prime targets for a secondary strike, causing additional casualties, but also crippling the community's response to the casualties created by the primary event. Therefore, it is crucial for any hospital to have alternative plans for forward movement of victims and alternative facilities that can function as an alternative trauma triage and resuscitation area. The surgeon's input in planning is indispensable in this arena as he or she knows best the resources that would be essential in creating a secondary location for the provision of care to severely injured patients.
Health Maintenance for Health Care Providers
Healthcare, prehospital, and rescue workers involved in disaster responses are susceptible to a variety of stress-related psychologic and physical sequelae. 40 A powerful stressor can overwhelm an individual's ability to adjust emotionally. Common signs and symptoms of excessive stress include cognitive, emotional, behavioral, and physical aspects (Table  3) . If not addressed appropriately, these may become debilitating and manifest as the symptoms of post-traumatic stress disorder (PTSD).
Critical incident stress management (CISM), of which debriefing is a component, can mitigate the response to these stressors. Critical incident stress debriefing is a peer-driven, trained therapist-guided, structured, group intervention designed to accelerate emotional recovery. 41 Alternative approaches such as psychologic debriefing also exist. 42 With each, the goal is to improve the recovery environment and facilitate adaptation and adjustment to events. Neither psychotherapy nor counseling, debriefing promotes emotional health through oral expression, normalization of reaction, health education, and preparation for possible future reactions. An infrastructure for CISM should be incorporated into trauma centers and regional disaster response plans. However, the CISM process is controversial. Some believe that CISM may, in fact, increase the risk of PTSD. Review of negative studies, however, generally reveals intervention in the wrong population, at the wrong time, or by untrained therapists. Serious CISM mistakes include failure to have an adequate number of trained staff, misunderstanding and mis- The Journal of TRAUMA Injury, Infection, and Critical Care application of the CISM process, not having a team strategy, attempting to turn CISM into psychotherapy, and breaking confidentiality. Because this is a peer-based approach, surgeons should be familiar with, supportive of, and participate in the formation and operation of CISM teams. Critical incident stress management should be regarded as part of a systematic approach that includes preincident stress education, on-scene support, peer-support programs, and follow-up and referral services.
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CONCLUSIONS
The role of the surgeon in response to MCIs is multidimensional in response to threats and injury from natural, unintentional and intentional disasters. The surgeon must take an active role in the pre-event preparation of the community in training, planning, and execution of a response to MCIs. The importance of ICS has been recognized for its efficacy by the JCAHO, making accreditation of hospitals contingent upon their adaptation to HEICS. The surgeon's leadership within hospital organization structure makes a working knowledge of ICS essential.
The surgeon's clinical response to victims suffering injury from WMD will vary by degree of participation. Permeating all events is the leadership role the surgeon must play as an expert in mass casualty management and triage of victims. In response to biological weapons, surgical intensivists (and infectious disease specialists) will be intimately involved because of the number of victims. In response to chemical and radiation events, the clinical skills of surgeons will be challenged with the management of burns, traumatic injury, and physiologic derangements.
With recent events, the role of the surgeon in response to MCI and disaster management has grown without question, as has the importance of the trauma system in the United States. The marriage of the initiatives of Public Health departments and the Department of Homeland Security to the existing trauma system in the management of victims from terrorist acts is a prescription for a successful response to threats of terrorism. 
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